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Congenital volvulus is a life-threatening condition, both for
the fetus and for the newborn. A volvulus is a twist of small
bowel loops or a proximal part of the colon around the
mesenteric artery or its branches. Midgut volvulus most
commonly presents during the first year of life, especially
in the first month (60% of the cases).1 When it occurs
antenatally, it is almost always secondary to malrotation of
the fetal intestines during embryogenesis or congenital
anomalies such as omphalocele, gastroschisis, intestinal atre-
sia, and annular pancreas.1,2 On the other hand, the etiology
of volvulus without malrotation is unknown and associated
anomalies are rare.1,2 Very rarely does antenatal midgut
volvulus occur due to a mesenteric defect.3 The potential
consequence of volvulus is severe necrosis of the intestinal
wall. More than half of the reported cases with fetal midgut
volvulus either died in utero or were aborted.4 Prenatal
diagnosis of midgut volvulus is difficult. Additionally, identi-
fication of a volvulus is routinely made with contrast studies.
We report on the use of neonatalmagnetic resonance imaging
(MRI) to diagnose a midgut volvulus that occurred through a
congenital mesenteric defect. The pathognomonic features
indicative of fetal volvulus on postnatal ultrasound (US) and
MRI are discussed.
Case Report
A 35-year-old gravida 6, para 3 presented to her obstetrician
at 32 weeks with the history of decreased fetal movements
over a 1-day period. Nonstress test (NST) was nonreactive
with fetal tachycardia initially, which had resolved to baseline
of 150s, but biophysical profile (BPP) score was 6/10. The
patient was advised to return the following day for reevalua-
tion. NSTwas again nonreactive with episodes of tachycardia
into the 170s and BPP score was 6/10. Decision was made by
the facility to transfer the patient to a tertiary maternal-fetal
medicine center for further evaluation and treatment. She
had declined genetic screening this pregnancy and reported
that her 18 weeks anomaly scan was normal. Medical and
surgical history was relevant for three cesarean sections.
Physical examination was normal except for mild bilateral
pedal edema. On evaluation at the tertiary center the fetal
heart rate baseline was in the 160s with minimal variability.
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Abstract Antenatal midgut volvulus is a rare surgical emergency in which bowel is severely
compromised. Rarely the etiology is a mesenteric defect. Early diagnosis is essential and
lifesaving in the immediate newborn period. Typically upper gastrointestinal or ultra-
sound imaging can be suggestive of the diagnosis of volvulus in the neonate.
Sometimes, however, the diagnosis may be elusive. Herein, we report on the use of
neonatal magnetic resonance imaging to diagnose a midgut volvulus that occurred
through a congenital mesenteric defect.
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No accelerations and occasional variable decelerations to a
fetal heart rate of 150 were noted. The uterus was not
contracting. BPP was performed and revealed a score of 2/
10 (for adequate amniotic fluid index (AFI) only). Due to a
nonreassuring fetal test and declining biophysical profile
scores an emergent cesarean section was performed to
deliver a female infant with birth weight 2,045 g and Apgar
scores of 5 and 8 at 1 and 5 minutes, respectively. The infant
was immediately transferred to the neonatal intensive care
unit where she was subsequently intubated for progressive
respiratory distress and was noted on abdominal examina-
tion to have a firm 5 to 6 cm wide and 3 cm long midline
abdominal mass with surrounding blanching of the skin
around the umbilicus. She did not have any bilious gastric
output. Her vital signs were stable after intubation but she
had a significant acidosis with a pH of 7.18 and mild anemia
(hematocrit: 35.4%). Serial plain abdominal radiographs
showed gas initially in the stomach and later gas had ad-
vanced from the stomach into the adjacent loops of small
bowel but no gas was identified in the right abdomen or in
lower bowel (►Fig. 1). An abdominal US study was done
emergently and showed a sausage-shaped fluid filled mass
5.3  2.8  1.2 cm in the right upper quadrant. Because of
the clinical suspicion of intestinal obstruction the infant was
transferred to a regional neonatal surgery center for evalua-
tion. There, another USwas done and showed circumferential
loops of dilated bowel filled with fluid and succus entericus.
There was a mass located to the right of midline in the right
flank region. The exact etiology of this mass was indetermi-
nate. Therefore, further workup to determine the origin and
character of the abdominal mass was suggested. An emergent
MRI was chosen as it was thought to be able to give the
clearest picture of the mass with the least amount of radia-
tion. The MRI demonstrated that the central small bowel was
significantly dilated up to 2.6 cm in diameter (for reference,
normal small bowel in this patient measures 8 mm in
diameter). This abnormally dilated bowel was centrally locat-
ed slightly to the right and demonstrated a swirling pattern
on the coronal views (“whirlpool sign,” ►Fig. 2). There was
concern for closed loop obstruction in the setting of internal
hernia. The duodenojejunal junction at ligament of Treitz was
in the normal expected position with no evidence of malro-
tation. Proximal small bowel was air-filled and normal in
caliber. There was free fluid in the abdomen (►Fig. 2). The
patient was immediately taken to the operating room where
an exploratory laparotomy revealed a small Treves’ field
transmesenteric defect through which approximately
15 cm of small bowel had herniated and volvulized. The
volvulus began from the distal jejunum and proximal ilium.
The strangulated necrotic segments were resected and an
ileostomy was performed. In retrospect, review of the previ-
ously obtained US was suspicious for internal volvulus given
the coffee bean sign (►Fig. 3). Subsequently, after surgical
repair the patient did well; and at 6 weeks of age had a
Fig. 1 Plain radiograph of the abdomen in a child with abdominal
mass showing air only in the stomach and adjacent small intestine with
absence of air in the right abdomen and lower intestine. NG tube is
noted in place. NG, nasogastric.
Fig. 2 Chest and abdomen MRI showing dilated central small bowel
and swirling pattern of these dilated loops—“whirlpool sign” (arrow).
MRI, magnetic resonance imaging.
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takedown of her ileostomy performed along with reanasto-
mosis of the small intestine.
Discussion
Intrauterine intestinal volvulus is a potentially life-threaten-
ing fetal/neonatal condition. Midgut volvulus occurring pre-
natally is quite rare, and few cases of surviving infants have
been reported in the literature. One suggested cause of this
condition is internal herniation of the gut through a primary
intestinal mesenteric defect (segmental or basilar).1 An inter-
nal hernia is defined as the herniation of viscera through an
anatomic or pathologic opening within the confines of the
peritoneal cavity. Most of the cases are discovered during
surgery or autopsy.5 The Treves’ field congenital hernias,
defined as a protrusion of a viscus segment into a mesenteric
defect or pouch in Treves’ field, are varieties of congenital
internal hernia.5 Mesenteric defects, especially Treves field
pouch hernias, are especially dangerous since without a
limiting hernia sac, large segments of bowel can become
strangulated.5 Midgut volvulus is diagnosed antenatally in
some cases. US is the imaging method of choice for screening
and evaluating fetal anomalies, particularly when an abdom-
inal mass is present. Fluoroscopic studies are indicated for
evaluation of malrotation and can be helpful in midgut
volvulus depending on how proximal the volvulus is. MRI,
on the other hand, can provide excellent discrimination
among soft tissues which makes it a useful complementary
noninvasive technique in the study of morphology and
pathology. To date, no studies, have demonstrated any defi-
nite risk to the neonate when MR scanners are operated
within the regulatory guidelines set forth by the U.S. Food and
Drug Administration and other regulatory agencies.6 The
drawbacks of using an MRI are the cost, availability, and
time required to complete the imaging. In our case, the
neonatal presentation of a mass with inconclusive US results
led to an emergent MRI. It is highly unusual to diagnose a
midgut volvulus in a neonate in this fashion; however, the
MRI gave excellent visualization. Volvulus should be
suspected antenatally when polyhydramnios, intestinal dila-
tation, ascites, and/or signs of fetal anemia can be seen on US
assessment.7–9 In our case, the AFI was within normal limits
but the other four parameters of BPP were all abnormal,
suggesting that the fetus was in distress and this normal AFI
was a false-negative finding because of the volvulus. Jéquier
et al reported a case of volvulus without malrotation in a twin
fetus and they concluded that serial US examinations of the
bowel are useful for the diagnosis of antenatal small-bowel
volvulus.10 Steffensen et al reported another case of an
antenatal midgut volvulus that was demonstrated on abnor-
mal antenatal US without the pathognomonic whirlpool sign
being found prenatally, the definite diagnosis was only made
during autopsy.11 In a similarmanner, Has et al suggested that
definitive prenatal diagnosis of midgut volvulus is possible by
visualizing twisted bowel loops even if the whirlpool sign is
absent on Doppler examination.12 In our patient, rapidly
dropping BPP scores necessitated an emergent cesarean
section and a detailed antenatal US and fetal MRI could not
be attained. Given the clinical picture, persistence in evalua-
tion led to successful diagnosis and treatment.
Most cases of midgut volvulus only show nonspecific
findings of small bowel obstruction on US.13 There have
been reports of US diagnosis of prenatal non malrotation
volvulus by a “coffee bean sign” which describes the appear-
ance of dilated bowel loops.2,12 Here, a central linear density
formed by the double thickness of the apposed bowel wall
bisects the dilated loop representing the cleft of a coffee
bean.14 This sign has not been previously described in a
postnatal US in a newborn with nonmalrotation volvulus.
In the neonatal period, the diagnosis of a malrotation
associated midgut volvulus can be easier than prenatally
but an upper gastrointestinal (GI) series and computed
tomography scan are not always sufficiently sensitive to
diagnose an internal hernia.15 In one study, the radiograph-
ic diagnosis of 23 neonates with bilious vomiting was
evaluated. In cases where the US can definitively diagnose
a volvulus, its accuracy precludes the need for further
diagnostic tests. However, if it is inconclusive, further
radiological contrast studies were needed to make the final
diagnosis.16 In our case, follow-up T2 MRI demonstrated
swirling loops of bowel, a classic sign of internal hernia, and
a normally localized duodenojejunal junction, discounting
the possibility of malrotation. When obstruction is due to
malrotation with Ladd band or volvulus, the loops of the
small intestine can be seen lying mostly on the right side of
the abdomen while the colon is on the left.17 MRI has the
advantage over US in differentiating the liver and bowel
loops from lung tissue or masses and because of the
characteristic signal intensity.18 Unfortunately, preopera-
tive diagnosis is not always possible, as reported in Kayas-
tha case report where surgery was done based on a
preoperative diagnosis of neonatal intestinal obstruction
secondary tomeconium ileus, but at laparotomy volvulus of
distended small bowel was found.19 A case was reported by
Ohuoba et al, in 2013 in which the 24 weeks antenatal US
scan was normal but another scan at 36 weeks showed
Fig. 3 Abdominal ultrasound that on retrospective review was found
to show the “coffee bean sign” (arrow).
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striking tubular dilatation of the lower digestive tract
raising concern for complete intestinal obstruction (coffee
bean sign) without evidence of fetal anemia. Infant was
delivered by cesarean section for repetitive late decelera-
tions, and preoperative diagnosis was made by upper GI
series with contrast but no MRI was done.20 Immediate
surgical management of these cases is life saving and delay
in diagnosis can be fatal. Preterm delivery and surgical
intervention should be considered when the diagnosis is
made prenatally.2,12 Park et al in their report noted that
delays in diagnosis are likely in such cases, as physicians
tend to doubt or not suspect the possibility of intrauterine
volvulus because it is so rare.2 In our case, with no antenatal
diagnosis (or even suspicion), the fluid-filled, palpable
abdominal mass in a relatively stable newborn did not
immediately raise suspicions of a volvulus. However, the
use of immediate MRI was able to establish the diagnosis.
We recognize the limitations of MRI including cost, time
required to conduct the examination, and availability. In
our case MRI was critical in establishing a diagnosis pre-
operatively and the US findings of “coffee bean sign” were
only discovered in retrospect. If there is clinical suspicion
with equivocal imaging findings, we recommend immedi-
ate operative exploration, as failure to do so could be
deleterious.
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